Surface Mines
In surface mines, large volumes of overburden are commonly excavated from above the coal seam(s) in order for the coal to be removed. The stripped overburden (spoil) provides exposure of large particulate surface areas to water that infiltrates through the spoil piles located on the ground surface or through the backfill in previously mined areas. Much of the spoil has not previously been exposed to the processes of active weathering associated with infiltration. The intensity of weathering in the spoil is normally much greater than that which existed previously in the overburden in its natural state. The increased intensity is caused primarily by the presence of oxygen and water in the pore spaces of the spoil.
Normally, overburden in its natural state is covered by soil that supports vegetation and that contains, in its upper layers, considerable organic matter. Primarily as a result of oxidation of organic matter, the soil zone consumes oxygen in water that infiltrates through the soil as well as oxygen that enters the soil from the atmosphere. In contrast, mine spoil is exposed to the atmosphere as the overburden is excavated and redeposited.  In the redeposited state, the spoil has abundant pore spaces containing atmospheric oxygen, if the spoil contains reactive pyrite, oxidation of the pyrite can occur, with the pore water continually acquiring oxygen from the air in the pore spaces. Oxygen is only slightly soluble in water (9 to 11 mg/1) , but if the pore water is in contact with a gas phase (i.e., partially saturated conditions above the water table) in the pores, the oxygen is continually transferred to the pore water as oxidation occurs, if the oxygen is replenished from the atmosphere, the process of oxidation can proceed relatively unabated, and the water that infiltrates through the spoil to the water table can continue to acquire high dissolved solids and, in the absence of carbonate minerals in the spoil, continue to be characterized by low pH.
In the reclamation process, a layer of topsoil is applied to the contoured spoil in a backfilled mine and the surface becomes revegetated. if the void spaces in the backfilled mine become isolated from the atmosphere, oxidation of pyrite in the spoil will diminish or cease as the initial oxygen in the void space is consumed, in the surface soil, as in natural soil, oxygen is consumed by oxidation of organic matter and CC^ is produced. As C(>2 from the surface zone moves downward through the soil, the gas phase in the voids acquires higher CC>2 contents; this combined with a low concentration of (>2 may approach the pre-mining conditions of the geological materials. The time scale associated with the evolution of the hydrogeochemical phases may vary over years, decades, or possibly centuries and, with existing knowledge, cannot be predicted with much confidence.
A rising water table that inundates pyrite-rich zones in the spoil is another mechanism by which pyrite oxidation is inhibited. A fluctuating water table can promote weathering in the zone of fluctuation, but if no replenishment of oxygen from the atmospherey occur within a single, surface-drainaae basin orr not mining activities will be significant remains to be determined. In some areas, reclaimed land may be less susceptible to salinization
